The purpose of this study was to cluster alumni into segments to better understand the alumni's characteristics, lifestyles, types of behavior, and interests. A sample of 300 university alumni records was used to obtain their respective attribute values consisting of demographics, preferred communication channels, lifestyle, activities/interests, and expectation from university, needed information, donation willingness, and frequency of contact. The researcher used logistic regression and the k-mean clustering technique to analyze the data from the survey. Five segments could be derived from the analysis. Segment 3, the so-called "Mid Age Religious" contained the highest portion while segment 5, the so-called "Elaborate Cohort" had the least portion. Most of the population under these two segments was female. Differences were identified in age, marital status, education, occupation, position, income, experience, and field of work. The Elaborate Cohort segment represented young females having a bachelor degree, with low experience and low income, working for their first employer, and still enjoying being single. Another segment with similar values of attributes as the Elaborate Cohort was segment 1, the socalled "Activist Mainstreamer" whose field of work was computer technology. The segment called "Senior League" consisted of members older than 41 years like the Mid Age Religious segment, however all members were male. The last segment, the so-called "Passionate Learner" had members aged between 31 and 40 years. In conclusion, the results of this study can assist in formulating strategic marketing by alumni associations to satisfy and engage their alumni.
Introduction
Alumni Relationship Management (ARM) is an essential agenda item for every alumni association or university. Education institutions are understanding the importance of services with the right information and communication (Ahmadi, Nilashi, Ibrahim, Rad, & Pourhashemi, 2013) . Facebook and other social media are being used to solicit and thank alumni in order to reach out and have a greater impact (Masterson, 2012) .
The distribution of universities varies throughout Thailand. Han, Kamber, and Pei (2012) stated that data mining detection is useful in this alumni communication because there are very likely natural groupings that may represent segments of the alumni who have much in common, and for which customized marketing is justified (Le Blance & Rucks, 2009 ). Since Thailand's first modern institution, namely Chulalongkorn University opened by King Chulalongkorn back in 1902, alumni associations have been established; however, involvement and collaboration are still rare mainly because: 1) the alumni do not feel that universities have provided them with useful information and benefits, 2) the alumni are tracked only to seek funding contributions to universities, 3) the universities tend to treat successful and older alumni members better than new and less successful ones, and 4) the relationship among professors, existing students, and the alumni is very weak as there is no attachment to the university after graduation. There are additional reasons blocking the relationship between a university and its alumni. The main objective of this research was to overcome the above situation and strengthen the relationship between the university and its alumni. The author believes that the social network capability is able to support collaboration among universities and alumni members. The social network is a new channel for alumni members to use to communicate and to collaborate. However the author needed to study and analyze which attributes offer value to the alumni and will attract them to join and to be connected. The questions which the author aimed to answer in this research were: 1) How many different segments are alumni in Thailand clustered into?
2) Which attributes influence the correlations among the alumni members?
3) What are the characteristics and behavior of each segment?
Literature Review
Currently, some universities focus on alumni relationship management. Researchers have studied the relationship between a university and its alumni in order to improve and engagement the alumni. Hanson (2000) studied the relationship of selected student demographics, student academic involvement, student social involvement, alumni demographics, alumni social involvement, and alumni attitudinal measures with alumni supportive behavior. The researcher developed a conceptual model from his previous research to predict the alumni's support. The university uses the model to predict student and alumni supportive behavior from when students entered the university.
Other engagement research examined the relationship between alumni engagement and two categories of variables, alumni characteristics and alumni giving behavior (Radcliffe) . The researcher gathered information such as alumni demographics, experiences, and attitudes. Data from the survey were analyzed to improve the ability to identify alumni donors and promoters. The results illustrated that there was no difference in the engagement scores based on alumni characteristics and that the engagement score had a positive correlation to a variety of types of giving behavior, donor status, recent donor status, annual giving behavior, and adjusted lifetime giving.
There are several models used for data clustering. One study provided a framework for market segmentation to determine the right target customers (Larsen, 2010) . The author investigated two models: 1) the Minerva model which divided customers into five different lifestyle segments based on their values. These segments was designated a color; blue, green, rose, violet, and gray; and 2) the Mosaic model combined variables from the geographic segmentation and the demographic segmentation. These two models were then used to analyze and determine the right target customers.
Data mining using a neural network clustering technique has been used to identify high profit, high value, and low risk customers (Rajagopal, 2011) . The results identified four clusters based on value. Cluster 3 had high revenue, high cost customers and was classified as the high value cluster. Cluster 1 had high revenue and high cost and was classified as medium value. Cluster 2 had low revenue and low cost and was classified as low value. The clustering results suggested strategies to retain or move the customers from the lower band to the upper band. Prasanna and Peddyreddy (2015) identified high profit, high value, and low risk customers using a data mining technique called clustering. The research delivered information by extracting data from transactions classified by the customer's revenue cluster. The result was very useful in increasing sales. Durango-Cohen and Balasubramanian (2014) presented a finite mixture model framework to classify the alumni population of a university in the Midwestern United States based on the monetary value of annual contributions. The results were supportive of the design of segment tailored solicitations and supported the allocation of resources for fundraising. Rattanamethawong, Sinthupinyo, and Chandrachai (2015) studied the factors which impacted the relationship between the university and students/alumni and proposed the conceptual framework illustrated in Figure 1 .
The model in Figure 2 agrees with this model especially regarding the component "Identify your alumni members as individuals and let them feel you know them" and the component "Information to alumni, about your ability to cope with their requirement". These two components are similar to this study's ARM framework. However, the ARM framework is different from the new CRM strategy in "Identify your alumni members as individuals and make them feel you know them" and "Information to alumni, about your ability to satisfy their requirement".
Materials and Methods

Sample
Sampling in this study engaged 300 alumni in Thailand from all around Thailand with 222 (74%) from the Bangkok Metropolitan area, 25 (8.33%) from central, 19 (6.33%) from northeastern, 15 (5%) from northern, 15 (5%) from eastern, and 4 (1.33%) from southern Thailand. All respondents successfully completed the survey which was launched via an online Google form survey. 
Instruments
The survey in this study comprised six sections. The first section asked for general information (gender, age range, marital status, number of children, education level, faculty, occupation, job position, field of work, income range, experience (years), and region of living). The second examined habits regarding the use of social media. The third, fourth, fifth, and sixth sections of the survey assessed the level of alumni lifestyle, interests/activities, expectations from the alumni association or university, and preferred information to receive.
Methods
The researcher used a two-step segmentation approach to determine the optimal number of alumni segments and the unique characteristics of each segment.
Step 1: Pre clustering. The researcher used logistic regression statistics for data set deduction.
Step 2: Clustering. A k-mean clustering technique was used to determine the optimum number of clusters and to classify the alumni database into segments. The research started by distributing the questionnaire to 300 alumni members from multi-universities around Thailand in order to gather information such as demographics, lifestyle, and interests/activities.
In the pre clustering step, the author scanned all variables one by one and decided which variables contributed to the likelihood to respond to participation in social media activities. The researcher used a logistic regression methodology and the determining variables were selected using p-value statistic (<.05). In the clustering step, all the determining variables from the pre clustering steps were set as variables to determine the optimum number of clusters through the k-means methodology or centroidbased segmentation, where the k clusters centers are assigned with the objects to the nearest center, such that the squared distances from the clusters are minimized. The author tested 3, 4, and 5 clusters and concluded with the 5 cluster model because it had the lowest SSE (sum of squared errors) and the smallest segment from the analysis (segment 5) still fulfilled the smallest sample size (>30) requirement for the significance test among clusters.
The dataset was then re structured based on the selected cluster model and all the variables were tested against each other to determine the key differences between segments. Discriminant analysis was used to check the goodness-of-fit of the model that the cluster analysis had found and of the profiles of the clusters. In almost all analyses, discriminant analysis follows cluster analysis as the cluster analysis does not have any goodness-of-fit measures or tests of significance. Cluster analysis relies on discriminant analysis to check if the groups are statistically significant and if the variables significantly discriminate between the groups. The significance test probability value reflects the strength of the evidence against the null hypothesis. If the probability is below .01, the data provide strong evidence that the null hypothesis is false. If the probability value is below .05 but larger than .01, then the null hypothesis is typically rejected, but not with as much confidence as it would be if the probability value were below .01. Probability values between .05 and .10 provide weak evidence against the null hypothesis and, by convention, are not considered low enough to justify rejecting it, and therefore are also considered when determining the differences among clusters, although with lesser priority.
Analysis and Results
After conducting pre clustering, the author tested the possible maximum numbers of groups which would still provide a minimum SSE. Moreover the author considered three components: 1) a good distribution of respondents across the segments, to avoid having 90 percent of all people in one segment; 2) an output with a lower SSE (doesn't need to be the lowest, but avoid the highest); and 3) most importantly, look for means per segment that make sense with the variability covering all scales.
The author ran the k-means analysis and the output is shown in Tables 1e4 (from two segments to five segments, respectively).
The output shown in Table 1 does have a well-defined population distribution. Segment 1 consists of 62 percent of respondents which was considered to be too high, while the results in Table 2 still define segment 2 as having 44.7 percent of all respondents. The results for four clusters and five clusters are shown in Tables 3 and 4 and these were subjected to further analysis.
The values of SSE were compared for the results with four and five clusters and five clusters offered a lower SSE (1,118.1) than that for four clusters (1,239.3) from Tables 4 Figure 3 Alumni clustering step Table 4 had better variation than those of Table 3 ; therefore, this analysis showed that there were five clusters among the sampled alumni.
In conclusion, Table 4 shows five clusters with an appropriate distribution of segments (21.7% in segment 1, 22.0% in segment 2, 25.3% in segment 3, 19.7% in segment 4, and 11.3% in segment 5). The five segments also produced the lowest SSE and had the right variation of k-mean in each segment.
Alumni Segmentation
Five segments were derived from the research. The characteristics of each segment are summarized below and in Figures 4e10.
Segment 1 contained mixed gender alumni aged less than 30 years, enjoying their single status and currently pursuing a further degree while still working for their first employer and being paid less than THB 30,000 per month. The members of this segment work in computer technology with less than 3 years' working experience. The author named this segment "Activist Mainstreamer". Segment 2 contained mixed gender alumni aged between 31 and 40 years, enjoying their single status and most of them undertaking their Master degree with their salary being THB 50,000e200,000 per month. The members of this segment had worked in many fields for more than 10 years but less than 19 years. The author named this segment "Passionate Learner". Segment 3 contained female alumni aged more than 41 years, enjoying their married status and currently working at a management level for a government entity. This segment consisted of Bachelor and Master degree holders with salary range of THB 50,000e200,000 per month, work experience of more than 20 years, and the majority were nurses. The author named this segment "Mid Age Religious". Segment 4 contained male alumni aged more than 41 years, enjoying married life. The members of this segment held either a Bachelor or Master degree, had been running their business for more than 20 years and had earnings of more than THB 200,000 per month. The author named this segment "Senior League".
Segment 5 contained female alumni aged less than 30 years, enjoying their single status and currently pursuing a further degree while still working for their first employer and being paid less than THB 30,000 per month. The members of this segment worked in a variety of fields and had less than 3 years' working experience. The author named this segment "Elaborate Cohort".
The Mid Age Religious segment had the highest number of alumni (25%) followed by the Passionate Learner and Activist Mainstreamer (22%) segments. The least alumni were in the Elaborate Cohort segment which accounted for only 11 percent, while the Senior League segment contained the remaining members.
Other research has reported that each segment has different interests and preferences (Ahmadi et al., 2013) .
The Activist Mainstreamer segment loves to associate with social media like Facebook, Line, and Instagram. The members of this segment are active in many key activities including: exercise, walking, running, cycling, football, basketball, volleyball, tennis, badminton, table tennis, watching sport, traveling, ecotourism, temple tourism, dinner parties, cinema, concert, theater, music, karaoke, Figure 4 Alumni demographics segment highlight photography, painting, social games, playing music, gardening, and household duties.
The members are interested in seeking information on hot news, travel news, business and marketing news, entertainment news, football news, lifestyle news, food and beverage news, and job news. They are also willing to support universities with new graduate recruitment, special lectures, and/or sport participation. They also expect universities to offer sports cantering service, free parking, venue rental, job search service, and innovation hub. The members of the Activist Mainstreamer segment are very active people seeking knowledge and they love to socialize with others. The author would recommend adopting the members in this segment as the first priority. The Passionate Learner segment has similar characteristics to the first segment. However, the members of this segment are less active due to their older age. Activities which they like are: exercise, walking, running, cycling, adventure, watching sport, traveling, ecotourism, temple tourism, dinner parties, and social games.
The members of this segment are seeking information on business and marketing news as well as news related to Figure 8 Mid age religious segment Figure 7 Interests of passionate learner segment economics. They expect the university to offer a consultancy service. The author would recommend universities adopt these members.
The Mid Age Religious segment consists of members who mostly are house wives. The key activities are related to the family such as traveling, dinner parties, cooking, gardening, and charity work. They do not expect any support or information from universities but prefer to have reunions so that they can meet old friends and professors. The author thinks that the members of this segment will be interested in Figure 10 Elaborate cohort segment Figure 9 Senior league segment associating with the university's professors and other alumni members even though it is in a passive mode.
The Senior League segment consists of elder members who once-in-a-while utilize social media. However, they are not interested in any activities and do not expect anything from universities. The author feels that it is very hard to get these members to associate with universities mainly because they have limited free time since most of them are business owners and family heads. However they are good for donations to charity (Clotfelter, 1985) .
The Elaborate Cohort is another segment with members who do not want to participate in any activities and do not expect anything from universities. Based on their demographics (gender, age, marital status, position, income, experience), they are similar to the Activist Mainstreamer segment. However the educations level of this segment contains more at the Bachelor level compared to the Activist Mainstream segment who had graduated with both Bachelor and Master degrees. Alumni in the Activist Mainstreamer segment mostly work in the computer and technology field. Moreover the Elaborate Cohort segment has less interest in playing on social media compared to other segments.
The author considers that universities should give these members a very low priority regarding their current association with alumni activities or on the other hand, universities should pay attention more to engage this segment back.
Discussion
This research aimed to classified alumni with the same preferences into segments. The methodology designed the instruments to extract the alumni's demographics, lifestyles, expectations, and interests. The researcher expected that the designed instruments could collect data and enumerate the data using the chosen data mining technique. The results from simple k-mean clustering provided the alumni's preferences in segments and was consistent with the concept of the research. For instance the majority of the Activist Mainstreamer cluster consisted of singles under 30 years old. They are interested in a variety of activities such as exercise, running, cycling, football, and tennis and expected the university to provide them with a sport center service. Most of them were a first jobber and they were interested in recruiting graduates activities by the alumni association and expected a job search service as well. They used Facebook and LINE to communicate.
The choice of answers in the instruments highlighted the Mid Age Religious cluster. Alumni in this cluster or segmentation were mainly females aged more than 41 years. The lifestyles choices they chose are in the survey were temple tourism, chapel visiting, being involved in charities, and praying. They were not interested in any activities proposed by the university. Moreover, they expected nothing from the university. These results were able to answer the research questions.
Conclusion and Future Research
Alumni clustering is one methodology that a company or university can use to understand their customers or alumni more deeply by clustering the customers or alumni into segments based on demographics and alumni behavior. The results of alumni clustering can help a university to communicate with its alumni using appropriate information and the proper channels to get a high response rate.
In conclusion, each segment has different needs and wants. The research has clearly answered the questions mentioned during introductory part. Clustering alumni into segments and understanding their characteristics/behavior are important factors in obtaining a successful outcome. However, the author will conduct further studies to complete the objectives including developing a collaboration model and adoption strategies for each segment.
